Females of the seed beetle Callosobruchus maculatus avoid adding eggs to seeds that already bear eggs. Geographical variation in this behaviour has been thought to depend on differences in host size. In populations that attack small-seeded legumes, only one or two larvae can develop within a seed, and females are especially adept at detecting and rejecting occupied (egg-laden) seeds. We performed a mass-selection experiment in which replicate lines of a population associated with a small host (mung bean, Vigna radiata) were either maintained on this host or were transferred to a larger host (cowpea, Vigna unguiculata) that can support several larvae per seed. After more than 40 generations, we estimated the strength of host discrimination by presenting females a choice of egg-free and egg-laden seeds, and by quantifying how uniformly females spread their eggs among egg-free seeds. Compared to females maintained on mung bean, females from cowpea lines were more likely to accept occupied seeds in choice tests. They also distributed their eggs less uniformly, especially when cowpea served as the test host. Cowpea lines thus evolved to resemble populations that have long been associated with the larger host. A separate study showed that weaker host discrimination in the cowpea lines was accompanied by a decline in larval competitiveness, which may have further relaxed selection for avoidance of occupied hosts. Our results demonstrate that switching to a novel resource can produce rapid and predictable changes in a fitness-related insect behaviour.
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Many behaviours have been found to vary among geographical populations of the same species (Foster & Endler 1999) . Although such variation is sometimes attributed to local adaptation, nonadaptive explanations can be difficult to rule out (Althoff & Thompson 2001) . Even if 'common-garden' experiments establish a genetic basis for population differences (Dingle 1994), these differences could still have arisen via genetic drift or as a correlated response to selection on another character (Reichert 1999) . Selection experiments provide a useful way to establish causal relationships, especially if factors thought to influence behavioural evolution can be manipulated in replicate, independent subpopulations (Reznick & Travis 2001) . In this study, we used a selection experiment to determine the effect of host-plant variation on the egg-laying decisions of seed beetle. We were specifically interested in whether the outcome of selection was consistent with known differences between populations.
Insect populations that use different local host plants frequently show divergent egg laying or feeding preferences on those hosts (Bernays & Chapman 1994) . Because plants represent habitats as well as food, host-plant variation could also affect behaviours not directly related to finding or consuming plants (Carroll et al. 1998) . For example, intraspecific competition is a common source of mortality among seed and fruit parasites (Averill & Prokopy 1987; Messina 1998) . If the severity of competition depends in part on host size, populations using different-sized hosts may evolve different behavioural responses to potential competition (Feder et al. 1995) . One response by parasitic insects is host discrimination, which is the tendency of egg-laying females to reject hosts that already bear conspecific eggs or larvae (Roitberg & Mangel 1988; Nufio & Papaj 2001) . We compared the strength of host discrimination between seed beetle lines that were either maintained on a small, familiar host or were transferred to a larger, novel host.
Females of Callosobruchus maculatus (F.) (Coleoptera: Bruchidae) lay eggs singly on legume seeds. The hatching larva bores into the seed beneath the oviposition site, and must complete its development within a single host. Females avoid adding eggs to egg-laden seeds, and thereby reduce competition among larval progeny within seeds (Mitchell 1975) . Once all available seeds are
